of treating these women we hoped to document the efficacy of the treatment and find out if there is any indication of A retrospective study was carried out to assess the failing ovarian function in the manner of their response to potential of 16 hysterectomized women to achieve treatment. We postulated that females with failing ovarian surrogate pregnancies. A total of 11 patients completed function would respond suboptimally to ovulation induction, 16 cycles of assisted conception treatment incorporating and any oocytes retrieved would have poor fertilization rates in-vitro fertilization and gestational surrogacy. Three or poor pregnancy rates following intrauterine transfer of other women failed to respond to ovulation induction while resulting embryos. two more patients produced few oocytes which also failed to fertilize. Six host mothers became pregnant thereby giving a pregnancy rate of 37.5% (6/16) per patient and Materials and methods embryo transfer and 27.3% (6/22) per cycle of treatment commenced. Two women later miscarried, three have given
Introduction
tomy in four females while in three others the operation was carried Loss of the uterus prior to having children or completing a out because of uncontrollable post-partum haemorrhage in association family could have a significant adverse effect on the lives of with prior antepartum haemorrhage due to placenta praevia and most women. Developments in assisted reproduction technoplacental abruption in two of the women. Another patient had a logy have now made it possible for this group of females to have Caesarean hysterectomy following delivery complicated by uterine another chance at genetic parenthood through the utilization of leiomyoma that impeded access to the lower segment. One patient gestational surrogates. Information on the outcome of treathad her operation because of severe long standing adenomyosis; ment, however, is sparse because of the very small number of prior to the operation she had six unsuccessful attempts at in-vitro fertilization (IVF). The last patient was a highly altruistic anonymous patients involved. This makes it difficult to ascertain the ovum donor who had vaginal hysterectomy and pelvic floor repair efficacy of the treatment as well as the influence of factors because of uterovaginal prolapse.
such as premature deterioration of ovarian function. Ovarian failure well in advance of the expected menopausal age has Gestational surrogates been reported in up to 50% of hysterectomized women despite Recruitment of host mothers was carried out by patients and their conservation of one or both ovaries (Siddle et al., 1987; Seeley, partners and they were assisted by various agencies. Only in one case 1992; Quinn et al., 1994) although this finding is by no means was the host mother a relative of the commissioning couple. One universal (Metcalf et al., 1992; Ravn et al., 1995) . We decided host was single while the rest were married. Care was taken in every to examine the outcome of assisted conception treatment in instance to ascertain that each host's partner was in complete support of the proposed plan of treatment. Furthermore, an independent fertility counsellor and health psychologist carried out detailed psychological *Presented at the Joint International Meeting of the British Fertility assessment of all parties to the arrangement and submitted a report Society and British Andrology Society, Warwick, UK, December 18-20, 1995. of her findings to the centre's treatment ethics committee, for a final decision on their suitability. In addition to other requirements, the other women due to lack of response. Two of them had to the host began on the same day that ovulation induction of pre-treatment FSH assay with results of 35 and 50.1 IU/l the commissioning mother started. Regular ultrasound scanning for endometrial evaluation, beginning a week later, was used to determine respectively, while there was no evidence in the hospital the need for modification of the oestrogen replacement therapy.
records of the third patient to show that she had this assay
An injection of 5000-10 000 IU of human chorionic gonadotrophin carried out. Failure to achieve fertilization occurred in two (HCG) was administered to the commissioning mother when the other cases; five oocytes had been retrieved from one of the cohort of leading follicles measured 18-22 mm or more in diameter.
commissioning mothers who was aged 46 years while one
Transvaginal ultrasound-guided oocyte retrieval was performed 36 h oocyte was aspirated from the other patient who was 35 years later with i.v. sedation. Rectal or vaginal administration of a natural of age and had total abdominal hysterectomy 7 years progesterone preparation (Cyclogest; Hoechst Ltd., Hounslow, UK)
previously.
was added to the drug regime of the host from the day of oocyte Six host mothers became pregnant thereby giving a pregretrieval onwards, at a dose of 400 mg twice daily but the rectal route of administration was used on the day of embryo transfer.
nancy rate of 37.5% (6/16) per patient and embryo transfer Standard techniques for IVF (n ϭ 11 patients) or intracytoplasmic and 27.3% (6/22) per cycle of treatment commenced. Of the sperm injection (n ϭ 2) were utilized in patients for whom oocyte six pregnancies, four were from commissioning mothers aged retrieval had been successful. Transfer of a maximum of three 37 years and below while two were from 40 and 41 year old cleaving embryos into the uterine cavity of the host was carried out patients respectively. Two women later miscarried, three have about 48 h after oocyte collection. A serum β-HCG pregnancy test each given birth to twins and the remaining host has delivered was carried out 12 days after embryo transfer and hosts with positive a male infant. The livebirth rate was therefore 18% (four results had ultrasound scanning 3 weeks later for detection of fetal deliveries in 22 commenced cycles of treatment; note that twin heart beats and confirmation of zygosity. Hormone replacement or triplet delivery is counted as one delivery in this figure) .
therapy in the host was continued until 12 weeks gestation if successful embryo implantation and development occurred.
There was a significant negative correlation between successful pregnancy outcome and the commissioning mothers' age Inc., Chicago, Illinois, USA) and the two-tailed Spearman's rank years. The incidence of pregnancy fell in the other age groups correlation coefficient was calculated. Median and range, rather than mean Ϯ SD, were used to describe the central tendency of results shown. A similar finding was made in relation to miscarriage.
because the small number of patients precluded the data from having
The higher pregnancy rate found in surrogates of younger a normal distribution.
commissioning mothers was not due to a younger age of surrogates (Table III) . There was no correlation between Results presence of one or both ovaries or interval between hysterectomy and assisted conception treatment on one hand, and Important aspects of the patients' history and management are outlined in Tables I and II on the outcome of ovulation induction or the fertilization and ampoules) found in this study. The host mother subsequently miscarried. ampoules utilized for follicular stimulation and number of These inconsistent findings may reflect the normal pattern oocytes retrieved, on the other. Three pregnancies occurred in of response in women, especially of this age group, who have host mothers of women who had had Wertheim's hysterectomy. assisted conception treatment. Alternatively, they could be related to what seems to be a differing susceptibility of females to the effect of hysterectomy on subsequent ovarian function.
Discussion
No one knows exactly why premature ovarian failure occurs This study has revealed a variable response to assisted concepafter hysterectomy despite conservation of one or both ovaries. tion treatment in women who have had hysterectomy and Possible reasons include disruption of peculiar haemodynamic subsequently present for gestational surrogacy treatment. This relationships existing in the vascular network linking the is probably due to the multiplicity of factors that influence ovaries and the uterus. The uterus has also been shown to treatment in such women and a factor noted here was the exert hormonal influences on the ovaries in certain mammalian commissioning mother's age. The overall pregnancy rate of species. Finally, some degree of selection bias may operate to 27.3% per initiated cycle of treatment rose to 50% (four bring these women to medical attention both before and after pregnancies in eight cycles) when commissioning mothers their operation (Siddle et al., 1987) . Quinn et al. (1994) found were aged 37 years or below, while it fell to 15.4% (two a young age at hysterectomy, cigarette smoking and presence pregnancies in 13 cycles) in older women. The conception of only one ovary to be associated with early loss of ovarian rate was 100% in surrogates of women aged 35 years or below function. This age-related susceptibility was detected in an and miscarriage was only found in surrogates of the older earlier study (Siddle et al., 1987) but these workers did not women. Similar age related effects on pregnancy rates and believe that smoking made a substantial contribution to the viability, which operate through oocyte quality, have been aetiology of ovarian failure in these women. In our study, four documented in patients undergoing various forms of assisted out of six pregnancies were in association with commissioning conception treatment (Abdalla, 1993) . mothers aged ഛ37 years. Wertheim's hysterectomy, even Surprisingly, the type of hysterectomy and elapsed time though modified in our patients to allow them to retain one or both ovaries, is still a more extensive operation than other since the operation did not appear to have a consistent effect Seeley, T. (1992) ഛ37 years.
Tucker, M., Wright, G., Morton, P. et al. (1996) Preliminary experience with This review suggests that gestational surrogacy is worth human oocyte cryopreservation using 1,2-propanediol and sucrose. Hum.
considering in women who have lost their uterus but our Reprod., 11, 1513 Reprod., 11, -1515 small sample size and retrospective nature of the study prevent Received on October 2, 1996; accepted on November 14, 1996 more categorical statements on the efficacy of this treatment option. Furthermore, we cannot be sure we have identified all prognostic factors. There could also be some interaction between the age of the commissioning mothers and other factors, whether related or not to the surgery. A larger study population would undoubtedly obviate these shortcomings but such a sample size may not be easily obtainable; it is likely that we might have treated the largest number of such patients in the UK. One solution is for all centres to pool their data on the treatment of this class of patient and the authors will welcome communications in this regard.
In view of so many uncertainties we suggest that gestational surrogacy should be embarked upon as soon as practicable following hysterectomy in any female who still desires to have children, in order to avoid any age or procedure-related impairment of ovarian function. IVF and cryopreservation of resulting embryos prior to hysterectomy is an even better alternative provided the 3-4 week delay does not jeopardize the patient's health (Meniru et al., 1996) . Cryopreservation of ovarian tissue with subsequent autografting (Newton et al., 1996; Tucker et al., 1996) or in-vitro maturation are still research procedures but will expand the scope of options when they become available for routine clinical use. Psychological assessment, information giving, counselling and treatment ethics committee scrutiny will help ensure that none of the parties involved will be harmed in any way.
